The ability to predict the redox properties is an important tool for study electron transfer processes occurring in the gas-phase (atmospheric chemistry) or in the condensed phase (electrochemistry, biochemistry). MPWB1K/6-31+G(d) and MPWB1K/tzvp theoretical models were found to provide reasonable accuracy of the prediction of ionization potentials for mono-and polycyclic azacompounds. The root mean square errors of the methods are 0.19 and 0.20, respectively. While the mean absolute deviation for both methods is the same and equals to 0.15 eV. These theoretical models were applied to predict ionization potentials for compounds not evaluated experimentally. Influence of substitutes and a number of nitrogen atoms on value of ionization potential was analyzed. Methyl-, and phenyl-groups, and fused benzo cycle decrease ionization potentials of N-heterocycles. Increase of amount of nitrogen atoms in five-membered cycles leads to significant enlargement of ionization potentials. Keywords: azacyclic compounds, DFT, ionization potential.
IPs are in a good agreement with experimental data: MAD is 0.15 eV, correlation coefficient is 0.96 (Fig. 2 ). MPWB1K functional gave slightly better results with the 6-31+G(d) basis set as compared to the tzvp basis. The RMSE was found to be 0.19 and 0.20, respectively. Since the present functional and basis sets are able to provide the accuracy closed to experimental measurements they were used to predict IPs for azacyclic compounds (30-44) with unmeasured ionization energy to the best of our knowledge (Table 1) . 
Introduction
Redox reactions are widely spread in nature and used in industry. Knowledge of electrochemical properties of compounds is highly desirable to understand the nature of electron-transfer reactions and the determination of molecular characteristics. Sometimes, not only the magnitude but even the sign of redox characteristics are difficult to experimental measure. In those cases, the theoretical prediction of such properties as ionization potential, electron affinity, reduction and oxidation potentials is used. In this context the search of methods to accurately predict redox properties has a great interest of chemical community. Different approaches were examined for some classes of organic compounds [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] . Some of the predictions are quite accurate (errors are in a range of 0.1-0.2 eV) and cover a wide range of classes of organic molecules. The present study continues our work in prediction of one electron oxidation properties for nitrogen-containing heterocyclic compounds [8; 9] . Earlier we obtained a good accuracy in prediction of electron attachment energy for azacyclic compounds, quinones and nitrocompounds at the MPWB1K/tzvp level of theory [8] . The aim of this study is to establish a computational protocol that accurately calculates ionization potentials (IPs) for N-heterocyclic compounds and is able to predict redox properties for compounds where experimentally measured potentials are unavailable. For the present study 29 mono-and polycyclic azacompounds containing five, and six-membered rings with available experimental IPs were chosen (see Fig. 1 ). These compounds contain varying numbers of nitrogen atoms in a heterocycle.
Computational Details
All of the calculations were performed using the Gaussian 09 program package [11] . The geometry of neutral, and radical species were optimized at MPWB1K/6-31+G(d) and MPWB1K/tzvp levels of theory [12] .Harmonic vibrations were calculated for all structures obtained to establish that a minimum was observed. IPs were calculated as the electronic energy difference between cation-radical oxidized and neutral reduced forms corrected by zero-point energy.
Results and Discussion
Calculated IPs of azacompounds were compared with experimental data. As can be seen from the Table 1 and Fig. 3 substitutes affect on the value of IP of heterocycles. Methyl-and phenyl-groups decrease IP by 0.1-0.4 eV and 0.5-0.6 eV, respectively. Fused phenyl cycle reduces IP by 0.5-0.9 eV and 0.1-0.5 eV in five-and six-membered heterocycles, respectively (Fig. 3a,b) . Increase of number of nitrogen atoms in five-membered cycles leads to a significant enlargement of IP about 0.6-1.2 eV (Fig. 3c) . While in case of six-membered heterocycles the correlation between IP and the number of nitrogen atoms in cycle is not observed (Fig. 3d) . 
